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The Lighting of Textile Mills 

luformatiou Compiled by A. L. Powell 

Lighting Service Department 

Introductory 

If one had followed closely the practice in textile mill illumina- 
tion he would have a fairly comprehensive record of the develop- 
ment of modern lighting. In the early days, such incandescent 
lamps as were available Avere relatively' inefficient and it was not 
economically feasible to light the entire space to an intensity which 




Fig. 1 

Night View Pickers in a Cotton Mill Li^litcd by 200-watt Bowl Knanieled Mazua C 

Lamps in RLM Standard Dome Reflectors 13 Feet from the Floor on Centers 

12 by 22 Feet. An approximately uniform intensity of four and one-half 

foot-candles is obtained throughout the room. The white surroundings 

assist materially in diffusing the li^Iit 






was recognized as desirable. As a result, so-called *' local*' or 
**drop'' lighting was installed. Comparatively low candle-power 
lamps with rather ineffective shades were placed close to the 
working point, illuminating a small area to a reasonably high 
intensity. The operator often spent part of his time adjusting 
this lamp to suit his fancy and moving it from place to place. 
This procedure did not tend to make him efl&cient. 
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About fifteen years ago, the Mazda lamp appeared on the 
market and so-called group or localized general lighting came into 
use. With this system, medium size lamps equipped with fairly 
efficient reflectors were placed relative to the working point some 
eight or nine feet above the floor. This lighting was very much 
superior to that previously employed and the scheme of group or 
localized general layouts, as they are sometimes called, still has 
advantages for certain processes. 




Fig. 2 

MVzr'r'r'!'^^'' '^DT^f^/'T^' ^'^^ ^^"^' Lighted by 200-watt Bowl Enaiucled 
With tL ^' '-RLM Standard Dome Reflectors on Centers 10 by 25 Feet. 
^^'*^ the intensity of hght produced, approximatelv seven foot-candles, 

sate and efficient operation of the machinery is assured 

Slightly less than ten years ago, the Mazda C (gas-filled tung- 
sten tilament) lamp became available. This was appreciably more 
emcient than the Mazda B lamp and with its application came 
modifications in the lighting scheme. Lamps were hung higher 
tlian heretofore and located symmetrically with regard to the bays 
rather than with respect to the mnchine; in other words, strictlv 
general illumination was applied 
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The introduction of this system was hastened and made more 
feasible by the improvement in mill construction. In the more 
modern mills, higher ceilings are the rule. Overhead obstructions 
are much less, for group or individual machine drive has replaced 
line shafting and belting. The value of light-colored surroundings 
has been more generally recognized so that even indirect lighting 
can be successfully applied. 




Fig. 3 

A Spinning Room as it Appears by Night, Illuminated by 200-watt Bowl Enameled 
Mazda C Lainps in RLM Standard Dome Reflectors 13 Feet Above the Floor. 
Two outlets are used in each bay of 2'2 by 25 feet in a staggered arrange- 
ment. The absence of overhead obstructions makes general light- 
ing particularly feasible 

It is interesting to contrast the appearance of a mill with the 
old style drop lamps supplying a few spots of high intensity with 
intervening areas in comparative darkness to the mill with general 
lighting which approaches daylight in character and uniformity. 
General lighting requires fewer outlets with decreased cost of 
wiring; renewal costs are lower, for lamps are out of reach and not 
so likely to become broken. The larger lamps used with this 
system are more efficient than the smaller sizes, in other words, 
they emit more light per unit of energy or watt consumed. The 
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reflecting equipment has a longer life, and it is not soiled through 
constant handling. 

The scheme of lighting in which we are interested makes a 
room far more cheerful and business like. Cheerful working con- 
ditions are essential if the morale of the employees is to be kept 
at a high order. If there are no dark corners in which refuse is 
permitted to accumulate, the plant will be more sanitary. Acci- 
dents are less frequent with high level general illumination. This 
is a very important factor and the reader is urged to study Bulletin 
Index 18, entitled "Light and Safety." Suitable light is as essential 
to the *' safety first" movement as any of the guards which are 
applied to belts, pulleys and gears. 

As lamps became more efficient, higher intensities of light were 
supplied and it was soon noted that there was a relation between 
lighting and production. A number of carefully conducted tests 
where records were kept of the production under old style lighting 
and under high level illumination have proven that increases in 
the order of ten per cent in production are possible through improv- 
ing this one element of the plant. Certainly this is a factor which 
no progressive mill superintendent can afford to overlook. It is 
necessary for him to analyze every detail of operation in order that 
he may meet competition by turning out his product at the least 
possible manufacturing cost. The data presented in Bulletin 

Index 17, "Light and Production," will be, therefore, of vital 
interest. 

Fortunately, the attitude toward lighting has gradually changed. 
It IS no longer viewed as a necessary expense which must be mini- 
mized, but rather an important aid in the economic production of 
cloth. 

Reflecting Equipment 

It is obvious that to obtain effective illumination, lamps must 
be equipped with suitable reflectors to protect the eye from the 
bright filament and to direct the light on the work. It is also neces- 
sary to diffuse the direct light from the lamp and thus soften 
shadows. With open reflectors, therefore, the so-called Bowl 
Enameled lamp is employed. This has superseded Bowl Frosting. 
Bowl Enameling is a coating of rather dense white translucent 
material ai>i,lied to the lower portion of the bulb. It is smooth, 
can be readily cleaned, gives excellent diffusion, is moisture- and 
heat-proof, not discolored through use and, due to its density, is 
of relatively low l)ri;;litness. 
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Tlu're arc many .styles of refltclors on the market. Detailed 
information on each is ^Iven in Bulletin In<lcx II. A> before 
rneritionofl, almost al! fr)rms finrl ;ipi>lif'ation in the mill and exeellent 
inslalhitions (jf the folhiwin*^ widely diversified types are to he 
noted: mirnjred ^lass totally uidireet, porcelain enameled totally 
indirect, 0])ale-,r(*nt ^lass semi-Indirect, metal and ^\'^^^ semi- 
indirect, of)alesrent, mirrored and [)rismatie glass deep howl direct 




Xi^ht \ lew of a (ii'ttiip i»f T\\ Liters. Liuali/eil ;;tiitT;iI illuminatum i^ ii^ctl ijii amount 



1)1' tiie low ceilinir. 7j-\vatt uikits an 
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reflector'^, diffusing enclosing units, metal n^flectors nnd diffusing 
glohes iunl direct lighting steel reflectors. 

An analysis of the properties ami relative ad\anta;j;es of the^e 
various equipments would ht^ too lengthy for dis4u^>ion here. 
Present j)ractice is tending toward the universal ado[)tion of the 
IH.M Standard Dome reflector and Bowl Enameled Mazda C 
himp as the lighting unit for the great majority of industrial proc- 
esses. The term ULM Standard i> dtTived from ^'Rt^fl- * »r and 
Lamp ^lannfacturer's Standard/' This reflector was designed hy 
rt*presentatives of the leading maimfac^turers especially for service 
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with Mazda C lamps. It gives a desirable distribution of light for 
most purposes, is efficient and built to certain specifications as to 
light output, gauge of metal used, quality of enamel, angle of cut 
off, etc. RLM reflectors, while in the process of manufacture, 
are subject to periodic inspection by representatives of a prominent 
testing laboratory so that the purchaser can be assured of a high 
quality. The porcelain enamel finish is particularly advantageous for 
the surface is virtually glass. It can be easily cleaned and its luster 
is not destroyed by scrubbing. It is not affected by moisture or acid 
fumes and after cleaning, it returns to practically initial efficiency. 
A new type of reflecting equipment known as the Glassteel 
Diffuser is just being put on the market by several manufacturers. 
Although no installations have yet been tried out in the textile 
industry, the equipment bids fair to be very useful for high grade 
work where diffusion is especially desired. Its efficiency, using 
clear lamps, is approximately the same as the RLM reflector with 
Bowl Enameled lamps. Its important feature is excellent diffusion 
and mmimum glare. It consists of an enameled steel reflector, 
smular to the RLM Standard, but of larger diameter, and a spe- 
cially designed opal globe. Small openings in the steel reflector 
pe/mit about 10 per cent of the light to go directly to the ceiling. 
Several sizes of lamps can be used advantageously with the same 
size of reflector, often permitting the changing of the lighting to 
accommodate a rearrangement of processes, simply by relamping. 
I he field of this equipment is more especially in connection with 
the higher grades of lighting. 

Spacing of Outlets and Size of Lamps 

There are certain general rules which might be laid down on 
the question of the best methods of lighting any interior. Of 
course, there will be exceptions to these. 

From a standpoint of wiring costs, it is desirable to keep the 
number of outlets at a minimum. Also considering lamp effi- 
ciencies, the larger the lamp, the greater the light output per unit 
ot power input. It is obvious that this could be carried to an 
extreme and make the lighting practically worthless. However, 
assummg that it is advisable to use large units, let us consider what 
features limit the size. 



1. 



Ceiling Height 

The angle at which the light strikes the work is controlled by 
tne hanging height. In other words, lamps hung 20 feet above the 
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work on 20-foot centers j,M've the same results as lamps 10 feet 
above the work and on 10-foot centers. All other items being 
eqiui!. orif 100-vvatt unit, ^>0 T-ct hi-h. will ;,Mve the corrrspon*lIn^' 
diMtrilmtion to four 10()-\v;itt units 10 feet hii,'h. 
;?. Ovfrhrad Oh.itnirtions 

IfeonMter-shafhu^',pipinK',efe.,ispr nt in <pi;iiif Itle:>,lt I^appar- 
cut that bad dia<lo\vs would be east by lar^'e lamj.> vsuh-Iv ^| 1, 

which tni^dit \)(i avoided w ith >niall lauip^phi'".! mDn'elosrlv lo^'rther. 




I 



in 



Ft<; .> 

ColUtii WuriHTs Li>;lile«l by iht- {i»«n«*rul *^^ innietrii- ^' '.-m. '"'^ watt tt<jwl I 
Ma/da C luiiips m ItLM Stunilanl ilomt' reHt.i,.irs art» u«-- '. one outtrt 
( h bay (10 by ^.'t fivti. Tlic intensity is ^.•ven f«H)t-ranille« and 

'' ■ fb ttT ut' illuiu' , ; ,, Lieb that sb-.......j are 

initit ' il 

The mill is usually di\ ided into b;i\^ !)y po^ts or columns and 
for the sMke of appearance, as well as r >e of n^truction, it U 
essential to >ipaee lam{>s symmetrieally with regard to bays. 
4. Orerhauijivfj rarts oJ Marhinf.f 

Even if IIil.c are no j,cneral overhead o' ♦nictions, if the 
m.i liitu" projects far o\er the work and lamps are wi.h .^> -iparr * 
then r-^ dn machines. \NhiIe they may have t a lighting on the 
top>«. may pnxluee ilense shadows on the work. 
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5. Color of Walls, Ceiling and General Surroundings 

If these are light-colored, reflecting well, then considerable 
(liffiiseness is introduced into the illumination, which eliminates 
dense shadows. In cotton mills, working on white goods, the 
illumination on the under sides of machines and harnesses is aided 
very materially by the light reflected from the warps. Even if 
reflectors are used which send no light to the ceiling, the white 
cotton reflects so much light upwards that the ceiling always 
appears bright. 




Fk;. G 



Due to the Hi-h Oiling in This Room Filled with Worsted Uarpers. it is PosMble 

to Ise Large I nits and Still Have Very Satisfactory Illuinination. One jOO- 

watt Mazda C lamp in a distributing type steel reflector is lotuted in 

the center of each 22-ft. bay close to tlie Ifi-ft. ceiling 

G. Degree of Accuracy of the Work 

Some processes are very exacting re<iuiring minute inspection, 

others demand merely enough light to see all parts of the machine 
clearlv. 

Where the material is handled in bulk, a low intensity will 
suflice. In tho.bc processes involving single threads, for example, 
doubling or spinning, moderate general illumination is sufliricnt. 
\\here threads become grouped together as in weaving and \vari>ing 
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and rmist be distinguislied one from the other obviously a high 
intensity of ilhimination is necessary. 

General Liyhtuig Schctnes 



Taking all Ihe above iLeni.s Into consideration, it is apparent 
tliat one cannot lay down specific recommendations which will 
cover mills of varying constructions. Assuming that there are no 
sLrucLural j)arts to interfere seriously with the light, we may lay 
down certain rough groupings and then analyze Llie [)rocesses in 
the textile mill as to the group in which each belongs. 

The HLAl Standard dome reflector and Howl Enameled Mazda 



C lamp as pointed on I has become almost the standard erpiijiment 
for mill lighting. This unit gives out a certain tlefinite amount of 
light and we can llierefore tabulate the necessary si)aeings for a 
given size of lamp to produce the flesired intensity. These figures 
can l)e modified if one desires to use equipment of different efl^- 
cicncics than this, for exam|)le, for indirect systems, the size of 
lamp at a given spacing must be Increased. 

On the basis mentioned above, we find three groupings as follows: 
Scheme A. — Rough work requiring no discernment of detail- 
general illumination of approximately two and one half foot- 
candles. 

Ctiliiig Ijclow 12 ft. 75-\vatl units, spacing nt)t exceedinj^ 12 ft. 

100 13 ft. 

150 18 ft. 

Ceitinp 12 to 16 ft. 100 \5 ft. 

150 18 ft. 

200 22 ft. 

Ceiling above IG ft. 150 18 ft. 

200 22 ft. 

Scheme B. — Work requiring observation of machine operation 
and the like — general illumination of approximately five foot- 
candles. 

Ceiling below 12 ft. 100-watt units, sparinj? not exoeedint; 10 ft. 

150 Vi ft. 

Ceiling 12 to 16 ft. 150 13 ft. 

200 16 ft. 
Celing above 10 ft. 200 



16 ft. 
20 ft. 



Scheme C. — Work requiring discrimination of detail 
illumimition of approximately eight foot-candles. 

Ceiling below 12 ft. 100-watt units, spariuir not exceeding 8 ft. 

150 10 ft. 

200 13 ft. 

Ceiling 12 tu 10 ft. 150 10 ft. 

200 1 f5 f t . 

Ceiling above 16 ft. 200 13 ft. 

300 16 ft. 



general 
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111 general, the materials lianJIed in woolen mills are darker in 
color and the fibers more transparent than those in cotton mills, 
^lore accurate workmanship is generally- required in the woolen 
mill for the value of the product is greater. Consequently, for the 
same operation it is necessary to provide somewhat higher illumina- 
tion in llie woolen mill. 
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Bali TT. ;,,';. J, OjjCL.Jt and Pirli.s {Cotton) 



S;if<* (>j>cratiou, 1j 



h L- . 



Tli^ wr^rk (June in these depart rDonts is not in ^ '''• '^ V c^ ^tinu 
Malcilal is liaiidled in hulk and there i> no demand for close vi -n. 

er, ; juii-. that all niovInfT p^. Is l>t ^ 1< arly 
vi':i))Ip, and a morr ' rful \i\: e in whi' h to v .rk is. 
general li^htinfj. A hiyout in 'ac - » r p v, ith *^' ' ' le A will pro- 
\idr» an aderjuate intensity for these yj-^'f^"^*^^. V \^. 1 shows a 
r ... of this character as it a]>j>eari by night with th«' r<'"Mmmen'fH 

illumination. 
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Sortifffj, Drgreasing and Washing {Wool) 

Low intensity general illumination, Scheme A, meets tlie re- 
quirements of these processes, as the work carried on is not exacting. 
With certain arruugenicnts of washln^^ machines, it is possible to 
employ the general system, hut for most layouts better results 
can be obtained by locating 100- or 150-watt Bowl Enameled 
Ma/oa C lamps In RLM Standard dome reflectors over the entrance 




Fui. 8 

As Menlioticil in the Text, Drawinjj-in is a Process with Kxactint: Visual Drrnamh. 

Before the effect of light was fully a[)[>reciate(l, we saw many unprotecle*! ijrop 

lamps close to the operators eye. Here is a room in which it is pleasant and 

coitiforta!)Ie to work, between six ami seven fu<»t-candlei of well ditfLbicil 

illuniiiiation is available throu^^^hout. The li^^iting is iplislu'i! 

by the use of iOO-watt units of the standard type j ' »d wvW 

out of the anjLrle of view 

and delivery ends of the machines, eight to ten feet above the fl t. 
This arrangement provides maximum light where most needed 
and gives an adequate spread for the surrounding areas. 

CanLs\ Comh^, OilL\ Drawing Frames and Slubbers (Cotton and Wool) 

The material has not yet been reduced any great amount In 

size and a low intensity will i)rove reasunal>ly satisfactory. From 

the standpoint of safety, with the rapidly moving parts on every 
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liaiuJ. hetter i)rMctice favors the inodcnitt' iiitcn^ifv of ''cnoral 
illiiiiiinatioii as produced !)y Sclieine H. Fig. ^ >liows cnr(l> and 
drawing frame- li^dited to an intensity of seven foot-eandhs. 
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prove well suited. For spinning dyed or mixed cotton yarns and 
wool it is well to employ a higher intensity as produced by Scheme 
C. With all these machines, it is rather desirable to liave the out- 
lets symmetrical with the work aisles even though strictly general 
illumination is applied. An exam])le of this arrangement is to be 
seen in Fig. 3. 

If the ceiling Is low and the frames high, it is quite apparent 
that outlets must be located over the work aisles. 100- and 150- 




Fk;. 10 

A Somewlial Mure Modern Type of Weave Shed with Individual Machine Drive. 

These 1200 looms are lighted by the general system employing -20()-watt units 

14 feet above the floor. The intensity on both the horizontal and vertical 

planes after the installation had been in operation for several 

months averaged five foot-can«lles 

watt units are used for this purpose on centers from ten to sixteen 
feet. Fig. 4 shows this localized general lighting scheme applied 
to twisters in a low ceiling room. 

For mule S]unners in the woolen mill tlie general system of 
illumination is applicable, although it is advisable to locate the 
lighting units in rows over the machines and at the end of the 
travel. 
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becomes broken, and make other adjustments. A few years ago, 
it was deemed essential to have a drop or local lamp close to the 
work over each harness with possibly an additional low candle- 
power lamp in the rear alley. Recent practice, however, has 
proven that high intensity general illumination (Scheme C) with 
all its advantages is very suitable for this work, as indicated by 
Figs. 9, 10 and 11. 




Fig. 11 

The Weave Shed of a Woolen Company which Believes in Hi^h Level Lii^hting. In 

this case 300-watt Bowl Enameled Mazda C lamps in ULM Standard dome 

reflectors replaced 7.3-watt local units. An intensitv of from 17 to '^O 

foot-candles prevails in the areas occupied by the looms 

Where there are very low ceilings and where the belting from 
overhead drive is a serious factor, it is sometimes necessary to 
^Pply the localized general lighting scheme. If white goods are 
being made on looms of standard width, the proper localized general 
lighting will be provided by having an outlet above the weaver's 
alley between every second pair of machines, this outlet supplying 
a 150-watt Bowl Enameled Mazda C Uimp in an RLM Standard 
dome reflector about nine feet above the floor. The mistake should 
not be made of placing the lighting unit directly in front of the 
loom, for the weaver will cast a shadow at the working point. 

For wide looms (54- to 72-in. goods) one 100-watt unit of the 
same type should be mstalled between each pair of machines over 
the weaver's alley. 
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Where dark goods are being made on either size of loom, the 
next larger himp should be employed with the outlets arranged as 
stated. The distribution of light from any of the schemes suggested 
IS such that the rear alley will be well lighted. There will be plenty 
of "cross-liglit" and shadows minimized. 

Inspection Department or Cloth Room 

This area should be provided with high level general illumina- 



tion (Scheme C), Fig. 13. 



Where goods 



of different colors or 




Fig. H 

To Properly Illuminate These Tape Looms with the Ili^h RacLs which (Ja.sl Shadows, 

i- Somewhat of a Problem. The light ceiling makes semi-inciirect illuiiiiiiatiun 

practicable. i^OO-watt clear Mazda C lamps in flense opal glass howls 

on 10-ft. centers provide the well diffused illumination e- 'titial 

for such conditions as pictured 

bleached and unbleached material is handled, tlic MazjjaC Daylight 
lamp is decidedly of service. This form of ilhiininant, Iiowever, is 
not correct for discriminating color matching. To clieck up the 
product in the final inspection work, it is most desirable to have the 
accurate type of color identification imit available. More com})Iete 
information on this subject will be found in Bulletin Index i.'i, 
"Artificial Daylight for Mcrchandi.bing and Industry." 
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Perching requires that vertical surfaces he ilhiniinated to a high 
intensity (50 foot-candles and upwards). This effect can hest he 
secured through tlic use of angle type units rather closely spaced 
in front of the frame. Many mill men believe that efficient and 
accurate work cannot be done by artificial light, but this does not 
hold. If the color of light from the Mazda lamp is modified by 
suitable absorbing screens, constant north sky quality is available. 




Fig. 13 

Night View of a Cloth Room well Illuminated by '•200-watt Bowl Enamelt'd Mazda C 

Lamps and RLM Standard Dome Reflectors Placed 11 Feet Above the Floor on 

10 X 20-ft. Centers. An average intensity of eight foot-candles i.s produced 

To obtain the necessary color modification and intensity, a higli 
wattage (from loOO to 4000 watts, depending on the character of 
the cloth) must be used at each frame. In spite of this fact the 
advantage^ of working independent of daylight are such that a 
number of installations of color modifying units are in service and 
proving their worth in insuring a quality product and saving time. 

P aching and Shipping 

The methods outlined under Schemes A and B will prove 
suitable here dej)cnding on the character of the work, the lower 
intensity being adequate for rougli work. 
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Detailed Recommendations for Silk Mills 

Throwing Frames, Winders and Qaillers 

With these machines, it is necessary that the light be such that 
the operator can readily detect spent spools, broken threads and 
the like from any position in the aisle. 

Formerly, under the localized lighting used, the operator was 
compelled to move the light back and forth to the source of trouble. 
Ofttimes, the part of the frame between units was neglected because 




Fig. ] i 



Night \.eu Smgle and Double Deck Silk ^Ninders Lighted by 200-watt \K7n* C 

Lamps in Mirrored (ilass Totally IruJirect Luminaires Tw^ouHe s are sHg 

gered m each bay, power consun.ption being one watt per square fooTof' 

floor area 

11.0 operator could not discern trouble in tl,e.,c areas on account 
of I.ttle or no l,ght Will, the appreciation of this fact and also of 
the evces.ne lamp breakage, the lamps were gradually raised higher 
and iMgher unt,l the cones of ligh, fron, adjacent lan.ps over-lapped 
and the dark spots d.snppearo J. As a result, moderate intenMly 
general illummafon (Scheme Bj came into u.se, Figs. Hand 1.5 
It .s nece.,arj- m preparatory procc-.e. where dark soft silk 
IS used contmually or where uni^ ersal machines are u.sed and .(uilling 
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is performed directly from the skeins, or where the revolving swifts 
of the winders are located at the top of the frames, to space lamps 
more closely and use the higher intensity provided by Scheme C. 

Horizontal Warpers 

Since the reel of the horizontal warper is sometimes eight yards 
in circumference, it is necessary that outlets be carefully placed 
for, when full, the reel presents a w^all shutting off the light from 
those areas back of it. 




Fig. 15 

Moderate Intensity General Illumination (Five Foot-Candles) is Provided on These 

Winding and Quilling Frames by 200-watt Bowl Enameled Mazda C Lamps In 

RLM Standard Dome Reflectors on 12-ft Centers, 10 feet above the floor 

To light an isolated warper of this type, 75- or 100-watt Bowl 
Enameled Mazda C lamps and ELM Standard dome reflectors 
should be placed about nine feet above the floor at each end of the 
beam. This arrangement will eliminate the shadow of the operator 
when "beaming off." It may be necessary to experiment as to 
the exact height, so that reflections from the reel when revolving 
are not annoying to the worker. 

Where there are a number of machines, they are usually arranged 
in rows with the beam ends facing, forming an alley between, in 
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whif'li the operators work. In tliis case, tiie same type of unit 
should l)e ])]aeecl between pairsof machines and centered on the alley. 
The creels can he well li^lited hy a similarly i)laced row of 75- 
watt units. In the case of the isolated machine, a single unit will 
suffice for tlie creel. 

'Hie reed is the really critical part of the machine and this can 
well have a very high intensity of illumination from a local or dro]) 
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nml. .\ ..0- or 7.>-watt White :\rAZ,>A laii.p i„ . deep },o^^ 1 sirel 
reflector should he hun^r fairly cIom- to the working point. 

< n the otlHT hand, in a numf.er of ( . ndlls have iii.lalled 

K^ularly arran^ 1, high intensity, ilhi.nination as pi<t,in-d h. 

■rl. 10 and have hoen n cry well satisfied with the results secured. 

fV.".r '. I will, Uk- Uri.„n(.l typo „,.„l,i,„., ll.c S».,,, »ar,xr 
is q,„te .■.„„,..,., „n,l ,1, , ,.^t re,,uir<. tl,,- s„n,e ,!, f ,.„, !„ 

Ua- ,,l;u.^.,.l of o,ill,.ts. -Ihe ^el or Im-h,„ is s-l-lom ovor ll,r.- 
var ,„ < ,r.„„,f,.re.K-.- :,„,| Ikt, ,,,,1 l,l«l. c,.ou«l, lo ,ast ol,j«- 
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tionable shadows. The reed is somewhat wider permitting a greater 
distribution of threads and the creel usually smaller and more 
compact. All these factors combine to make well diffused general 
illumination of a high intensity (Scheme C) practicable, as illus- 
trated in Fig. 17. 

If the room is finished in light colors and there are no overhead 
obstructions, indirect systems of lighting can be well applied for 
this process. The excellent diffusion produced eliminates annoying 
shadows. 




Fig. 17 

An Example of the Use of Opalescent Enclosing Globes with External ^retal Reflectors. 

100- and 200-\vatt Mazda C lamps are used in this equipment on centers 10 by 

1^2 feet. The diffused illumination is excellent for the character ot work 

done on these Swiss warpers 

Looms 

As with the cotton and wool industry, weaving is the most 
important operation in the mill and lighting of the looms must 
receive tlic most careful attention. In this operation more than in 
any other, the personal element plays a large part. Mistakes m 
weaving are disastrous and costly because in tlii.. process is involved 
the work of all other steps in manufacture. 
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For plain or 1>ox looms, wLcre the nuinl>er of sliafts is not 
preater f ni five, the hi-h ijitcnsity geiicial illumination (Scheme 
O <aii he ai)i,I-i to gr 1 advant ^ , providing ^Iruclural con- 
ditio., arc Micl, as to have a minimum of overhead obstructions 
and oivc sufficient hangin- height. Where there is coiiMdcrahle 
heltir^- r xv h the ceiling is luw, the localized general arrange 
nunt with a JOOwatt iinil j.Iaccd helween rows of looms, one sinh 
unit to«»v«»rv four mnchine^, is i ^ ^ary. see Fi". 18. 
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l)owl reflectors are sullable. Such units should he hung over the 
harness or between the harness and the reed and provided with an 
extension cord long enough to permit placing of the lamps to the 
best advantage when trouble occurs. Such an arrangement is 
pictured in Fig. 19. 

In addition to this local lighting of the loom, general illumina- 
tion of a medium intensity must also be provided. The aisles and 
passageways between machines must be well lighted for safety. 




Fig. 19 

Local Lighting is Sometimes Necessary where Complicated Nfachinery, Such as These 

Silk Ribbon Looms, is Encounterecl. The ceiling in this instance was not well 

suited to the indirect systems, so 60-watt M.vzda lamps in deep bowl 

reflectors are localized with reference to machines 

Relatively bright surroundings are necessary to pre\ent severe 
contrast and resultant eyestrain. When local lighting is used the 
constant readjustment of the operator's eye as he shifts his gaze 
back and forth from the brightly lighted lay to the darker surround- 
ings is likely to cause excessive e^'estrain and fatigue. 

Detailed Recommendations for Bleacheries and Dye Houses 

Opening, Laying Out and Sewing {Gray Goods) 

Low uitenslty general illuuunation is adequate in the portion 
of the plant devoted to these processes, save that a local lamp 
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(25-\valt ^Iazda B witli deep bowl reflector) should be installed at 
the sewing Tiiac-hiiie. 

Shtgchuj 

Here care should l)e taken to phice the lighting unit^ so that the 
shadou from the hood is minimized. 

Washing, Boiling, Chemicking and Souring 

In all these processes witli the material in rope form, the low 
intensity general illumination layout (Scheme A) will be satis- 




Fjg. H) 

.i^rhl Vh»w «.f Knihroidory Machines Mitli IxjculizcJ General Illurniiiution. iOO-wall 
Jiowl hname e.l Mazda V lamps are placed on S-f(. ceiilcr* eighl feet above Die 
Hour. 1 he glass top Home reflector is used. This transiiiii> s„me of the 
light, reiKleriuglheeeilinK luminous arul the room more cheerful 

factory for there is no exacting visual work and the material jiro- 
ceeds automatically on its journey. Outlets sliould be so i>laced 
in regard to the boilers and vats that tlie interiors are not in dense 
shadow, see Figs. "21 and 22. 

Jn all parts of the plant Mhcre steam or chejiiical fumes are 



present in large (|uantities, vapor-i)roof httin^ are desirable to 
prevent corrosion of the lamp base and socket parts. It is some- 
tunes nr ry to coat the wiring conduit with asphaltum pnirit 
as an additional precaution. 
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Water Mungling, Starching, Bad' Filling, Drawing, Sprinkling and 

Calendering 
As the material is now in open widths and it is necessary to 
observe the moving cloth at certain points, medium intensity 



(joncr 



al illumination (Scheme B) should be applied to tliese depart- 
ments. Most of the machinery is in a vertical plane, Fig. ^2S, so 
reflecting equipment emitting light at angles near the horizontal 
is necessary. The RLM Standard dome is suitable if it can be 
huim somewhat above the tops of the machines. 




Fig. ^21 

Night View (,f Bleach House Lighted by ^20()-watt Bowl i:na.nele<l Mazda <'\V"''"P^ 

in RLM StaiKhird Dome Reflectors Equipped with \ apor-proot t'I'>''^^;; ^'" 

intensity on the bins (3}/^ foot-candles) is adequate for the purpose. J er- 

tainiv a higher quality of product can be produced ui such a plant 

as this than in one where the only sources of light are a te^^ 

low candle-power unshielded lamps at 

irregular intervals 

Some plants are so laid out as to make this impracticable aud 
localized lighting with angle reflectors must then be emp byec at 
the inspection points. These mnst be carefully placed so that they 
are not glnring to the operator at that or adjoinmg machmes. All 
too frequently does one see bare lamps hanging between the mspec- 
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tor's eye and the fahric. 01)\iously his ability to soo is iiKitcrially 
reduced and severe fatigue is introduced. 

I'rtru (/((/, Inffprrfing, Folding and Ticketing 

Tlie light inj[? demands in this room arc quite identical with 
thoic of the clutli room in the cotton mill. High intcnsilv general 
illunij ition i> < iillal. 

Lahuralonj and Cuhtr Rl^ohi 

'I'lie dyer i^ well aw are of the ncicssitv for light of a cons|;mt 
and ].rf)j)pr mlor quality. Lighl fr(un the unuh>.tru(lcd north skv 
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the turn of a switch, either north skylight or ordinary artificial 
light can be obtained. It is well to inspect the fabric under both 
conditions of lighting. 

Conclusion 

All the methods suggested have been tried out and found 
satisfactory under actual operating conditions. The schemes 
suggested are not in any sense theoretical. If they are applied with 




I> 



Fig. 2o 



The Vertical Surfaces on the Calenders are the Planes of Illurahiation in Such a Ronin 
as This. With well diffused general illumination as evidenced by this night 
photograph, all the machinery and product can be readily seen. l"our 
foot-candles on both the horizontal and vertical planes is sufficient 

where white material alone is handled 

discretion, there need be no hesitancy as to the light proving 
suitable for the work in hand. 

It is very desirable that the ceiling and walls be light in color 
to reflect such light flux as strikes them. Much interesting data 
on the methods of painting will be found in Bulletin Index 15, 
"Effect of Color of Walls and Ceilings on Resultant Illumination." 

AYhatever system of lighting is used, the question of proper 
maintenance or cleaning of equipment is so important in obtammg 
satisfactory results that it has seemed desirable to treat this phase 
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of lighting practice in a separate Bulletin Index 14. Every mill 
should have an organized system of maintaining lighting equipment. 

The electric supply for the mill should be of such a capacity 
that voltage fluctuations are not introduced as the current demands 
change. A fluctuating or flickering light is very trying on the eye. 
The voltage should be maintained at 
a constant value, for lamps burned 
under voltage emit but a fraction of 
their normal output. 110 volts is far 
preferable to 220 volts for lighting 
circuits. Even when the latter is in- 
stalled it is economy to modify the 
wiring so that the lower voltage is 
available. This sul)jcct is discussed 
in greater detail in Bulh^tin Index 4, 
'MlO Versus 220 Volts for Lighting 
Service." 

In designing the lighting system 
fur a textile mill, the following 
general rules must lie kept in mind: 




1 



There must be suflicient light 



KiK'. 24 

A Color I<!entific;ilion T'nil in use 

in thr Dvf* Mousp 



of the i)roper quality on the work. 

ft 

2. Glare due to brilliant light 

soiirres or reflected from j)olislied siirfacf-^ nnist Ijc a\ oidcd in order 
that the operators may see to perform their work witlioiit eyestrain. 

3. Diffusion and j)roper direction of li^dit are necessary to 
eliminate sharp shadows. A moderate amount of illumination on 
the side walls helps in this connection and also makes the room 
more cheerful. On the other hand, it is tiriu'^ on the eve to ron- 
tinually face a very bright wall or window. Machines should he so 
j)laced that the operators are not forced to do this. 

4. Besides having the work well lighted, a moderate inlen.slty 
must he ]>rovide<l on intermediate sections, nislrs, and the like, to 
prevent severe contrasts. 

5. Any system installed In the jiiill .should he simj)le In arrange- 
ment, reliahh' in ojx it ion and as low in operating cost as is coni- 

of 

lamps should \ie stamlardlzed to i)revpnt the carrying of excessive 
stocks and injure correct replacements. 

In no ( ase, liow' .r, >liould good lighting he sacrificed for slight 
savings in the cf-t of wiring or equipnujit. for in the lonir run, this 
will he found to Ik* poor economy. 



patihle with good illumination. A mininnim nuiid^cr <»f siz 
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The Foot-Candle Meter 

The mill superintendent must know the lighting requirements 
of his mill, must equip it to meet these and then maintain the light- 
ing devices as carefully as he does the machinery. This makes 
necessary an instrument with which he can readily measure the 
illumination and be certain that it is of sufficient intensitj' and 
proper distribution for economic production of cloth. 

The Foot-candle Meter is such an instrument. It tells one the 
actual illumination at the work. Without one, the superintendent 
cannot know whether productive intensities are being maintained 
or even that he is conforming to State lighting codes. 

If operators complain of inadequate illumination, the Foot- 
Candle Meter enables one to check the "light on the work." In 
connection with trial or experimental installations, or in planning 
the layout for new buildings or changed arrangements of machmery, 
it is invaluable. 
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